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INTRODUCTION -----__--_-- 
On August 11, 1953 during an ornithological survey at 
the True.,'Mid Pacific Geothermal Venture Frzposed well site 
#2, a Hawaiian hawk <51:teo ---- solitarius) --------- nest with a nestling 
was found approximately 430 feet from the proposed well pad 
clearing. The U . S .  Fic,:l and Wildlife Servi.:.e and the State of 
Hawaii have listed the Hawaiian hawk as an endangered 
species. Future development in this urea could be impacted 
by the presence of this endangered avian species and its nest 
in such close proximi?,;r to the proposed well site. This 
report summarizes the results of observations at the nest on 
August 12, 19 and 25 and September 2, 199s. 
METHODS --- 
Observations of i - 3 hours each were made using 8 x 30 
Zeiss binoculars frorr: a natural blind approximately 90 feet 
from the active Hawaiian hawk's nest. Thick staghorn fern 
and other vegetation kept the observer hidden from view of 
the nesting hawks. Fresence or absence of the nestling in 
the nest, interactions between adults and the nestling and 
behaviors of the your.~  bird were noted. 
The nest was found on August 11, 1990 during ~n i n i t i a l  
avian survey of the proposed well site area. The nestling 
was first heard, then seen calling from a perch approximately 
50 feet from the nest. 
During the second day of the survey, August 12, the 
nestling w e s  seen on the nest at which tine an adult was 
observed brlnsing food to the nestling. During 3 subsequent 
observation days, totelling nine hours at the nest, no 
parents were seen. The juvenile hawk was never seen again on 
the  nest after August 12 but was continually observed perched 
within 50 -100 feet of the nest. A favored perch was 75 feet 
north of the nest, 35 feet above the ground, on a dead branch 
in a large ohia tree. The fledgling spent over 50% of the 
observed time at thi= perch and divided the remainder of its 
observed time almost equally among three other perches ut 50 
- 100 feet from the nest. The fledgling called 
intermittently with bcjuts of calling sometimes lasting 8 - 10 
minutes and calls 5 - 10 seconds apart. These calls 
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presumably were made to attract the attention of the adults 
for feeding. 
Numerous helicopter flights over the nest site were 
noted (1-3 per hour) and generators at the drilling rig 3500 
feet away could be heard continuously. The nestling showed 
no apparent behavioral abnormalities or short-term effects 
resulting from these low level sounds. 
On September 2, 1990 no hawks were seen or heard in the 
nest area durine; three hours  of observation. The fledgling 
had most likely left the nest area prior to this date. 
DISCUSSION ------- 
Although no Hawaiian hawks nests have been previously 
found in the middle east rift zone, the presence of this nest 
is not unique as other Hawaiian hawk nests have been found 
nearby in other parts of the Puna District (Griffin 1985, 
Jeffrey 1986, Scott et a1 1986). 
Hawaiian Hawks will nest in a variety of habitats 
although habitat preferences have not been substantiated. 
Griffin (1985) noted Hawaiian hawks nesting in marginal 
forests in or near agricultural areas, in exotic forests as 
well as in native forests. A preference for large trees to 
support their relatively large nests was also noted. 
Numerous large ohia trees for use as possible nest sites plus 
high density of prey species (small birds) make many of the 
Puna native forest areas very suitable Hawaiian hawk habitat. 
Hawaiian hawks begin breeding In March/April with m o s t  
eggs hatching in June. 
hatching with most fledging in August but remaining in the 
natal territory up to a year (Griffin 1985). The age and 
timing of fledging of the nestling at well site #2 was 
consistent with this behavior as it had fledged and left the 
nest area by the end of August. 
Nestlings fledge 8-9 weeks after 
Human disturbance and habitat destruction are two 
suspected major causes of historic Hawaiian hawk population 
decline. These birds are most vulnerable during the nesting 
period. Human activities very close to the nest and other 
human disturbances m y  cause abandonment of eggs or nestlings 
by the parents (Hawaiian Hawk Recovery Plan, Griffin 1985, 
Scott et al. 1986), 
Noise levels at the nest site were intermittently high. 
Tour helicopters visiting the most recent Kilauea eruption 
consistently flew at low altitudes over or near the nest 
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s i t e .  Fly-over r a t e s  varied frcn? 1-3 per hour durlns 
observation periods. These helicopters most likely have been 
flying over the nest site prior to and during the occupation 
of the present nest. Also, drilling operations were underway 
on August 11, and during other oSservations. The sounds of 
generating equipment at, the drill rig 3500 feet away were 
consistantly audible although ncuffled by distance and forest. 
No abnorml behaviors were noted at this nest and it is 
suspected that the birds had bezcmne habituated to these noise 
conditions. Observations made at two other Hawaiian hawk 
nests ir. t h e  Puna area when helicspter activity was present 
showed short-term agitation and apparent nervousness when 
over flights were close by. At ane nest adjacent to a papaya 
field (300 feet), bulldozing operations and field workers 
worked continuously throughout the nesting period causing 
only minor agitation in the adults and young. Both nests 
were successful (pers. obs. ) .  
Workers at the drill rig at well site #1 report having 
seen hawks on many occasions perched in trees at the edge of 
the we11 site clearing as well as flying near the rigs during 
day time drilling operations. 
Some datn indicate that Hawaiian hawks subjected to 
intermittent l o w  levels of noise and minor disturbances may 
become sufficiently habituated to these disturbances to be 
able to produce a successful nest (pers. obs.) Although the 
effect of long-term high levels of noise and disturbance are 
not well knobT., they are suspected of having detrimental 
impact ci.e. through egg or nestling abandonment.) Griffin 
1985 and The Hawaiian Hawk Recovery Plan 1984.) 
Hawaiian hawks are known to re-use nests during 
subsequent nestings but may not nest every year due to the 
prolonged post-fledgling period (Griffin 1985). 
It is recommended that the nest at the proposed well 
site #2 be monitored during the March/April 1991 breeding 
period to determine if renesting is occurring. If the nest 
is reactivated, then noise levels and disturbance should be 
kept to a minimum at the well site adjacent to the nest until 
the nestlingcs) have fledged. Observations should be made 
intermittently to determine the nesthestling status. 
Although successful nests Cave been found in small 
forested kipukas in agriculturaily cleared areas, clearing 
around active nests is known to cause abandonment (Griffin 
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1985). . It is recommended that a non-cleared forest buffer of 
at least 400 feet, and more if possible, be maintained 
around any Hawaiian hawk nests found. This distance should 
not be construed as an optimal buffer zone. Data are limited 
and more information is needed before the optimal buffer zone 
distance can be determined. If the nest is active, clearing 
or disturbance within 1000 feet should be curtailed or 
minimized u n t i l  the nestlings have fledged. 
All subsequent proposed well sites should be checked 
thoroughly f o r  Hawaiian hawk nests. Due to terrain and thick 
vegetation of %he area, it m y  be close to impossible to find 
all nests. Surveys made during late July through early 
August will increase the chances.of finding active nests 
because of the intermittent loud calling of the nestling, 
keying the observer to the nest position. 
Careful planning and cooperation between developers and 
biologists and appropriate detailed monitoring within the 
development area will generate data useful for future 
planning. 
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